Introduction

26
The soil organic matter influences and regulates the cycle of the nutrients in the soil-plant 27 systems, contributing significantly to the maintenance of global soil fertility (chemical, physical and 28 biological). It is involved in fact, both in plant and micro-organism growth and, as a substrate for the 29 mineralization processes, in the promotion of the soil's nutrient availability. Therefore, the quantity, 30 quality and turnover of the organic matter are correlated to the potential fertility, in natural and 31 agricultural soils.
32
Mediterranean agricultural areas are characterised by low soil organic C (SOC) contents and are 33 often prone to soil degradation and SOC depletion due to change in extensive land use during the 34 last decades and they are highly vulnerable to environmental changes [1, 2, 3] . Continuously high 35 temperatures during the summer in the Mediterranean lead to a rapid decline in the organic matter 36 content in cultivated soil . The loss of the soil organic matter from the agricultural soil is increasing 37 very rapidly because of the climatic characteristics and the intensive land use which affect processes 38 the processes of humification-mineralization of native soil organic matter.
39
A greater effort has to be addressed to conservation and enrichment of the organic matter in 40 arable lands. Nowadays, growing concern focuses on the suitability of bio-wastes such as sewage 41 sludge, MSW and animal slurries to be used in agriculture. 
58
The aim of this research was to evaluated the effects of medium term fertilization with sewage 59 sludge diversely processed on the soil's organic carbon content and humification -mineralization 60 processes and on the physical and mechanical properties of soil. Furthermore, the heavy metals 61 accumulation in soil, in their total and available form, has been investigated.
62
Results
63
Soil caracterization.
64
The soil was characterised by a middle cation exchange capacity, subalcaline pH, middle 65 nitrogen content, low content of total organic carbon and a low value of the C/N ratio ( Table 1) .
66
The total concentrations of copper, lead, zinc and nickel in the soil were below the limits set by
67
Italian law. 
69
103
Different letters indicate significant differences at p≤0.05 (LSD test), n=12
104
The cumulative amounts of CO2-C evolved from control (T) from amended plots were 105 determined (Figure 2 ).
106
The application of the amendments to soil induced a remarkable effect on the cumulative 107 mineralized C.
108
In amended plots, the total amount of CO2-C mineralised increased significatively respect to 109 soil not treated (T). The CO2-C curves of differently treated soil indicated that plots amended by 110 composted and dehydrated sludge gave the highest values of mineralized C. Particularly,
111
respiration rates were higher in C and D than in control (T), 41% and 31% respectively. 
131
With regard to total heavy metals (Table 4 ) 
154
In amended soil, tillage is a fundamental factor in influencing soil quality, plant behaviour and 
165
An increase in concentrations of total nickel and zinc was detected in soil. For bioavailable form
166
(DTPA-extractable) this trend was evidenced in all heavy metals analysed.
167
These results suggest that long-term soil amendment with sewage sludge might shift the soil 
173
In conclusion, the prolonged amendment with compost sludge gave better results than the 174 other treatments because the added organic fraction contributed to keeping the organic 175 humification-mineralization process in equilibrium (organic fertility) and to improving the physical 176 and mechanical qualities of the treated soil. Moreover, after eight years, the risk of environmental 177 impact has not been highlighted with regard to the heavy metals considered.
179
Materials and Methods
180
Field trials were settled as a long term experiment with the aim of monitoring the benefits and 181 drawbacks of sewage sludge administration to soil.
182
Municipal and partially industrial sewage sludge was obtained from the waste treatment plant 
209
The soil's physical and mechanical parameters were characterized according to the official because it is of great interest in studies of soil contamination as it is the most mobile fraction.
225
Trace elements in the extracts were analysed by Inductively Coupled Plasma Emission
226
Spectroscopy (ICP).
227
Mean values were compared with the Least Significance Differences Test (LSD) choosing a 228 confidence level of 95% to test significance (p ≤ 0.05).
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